Cloned and expressed fungal phyA gene in alfalfa produces a stable phytase.
The phyA gene from Aspergillus ficuum that codes for a 441-amino-acid full-length phosphomonoesterase (phytase) was cloned and expressed in Medicago sativa (alfalfa) leaves. The expressed enzyme from alfalfa leaves was purified to homogeneity and biochemically characterized, and its catalytic properties were elucidated. The expressed phytase in alfalfa leaves retained all the biochemical properties of the benchmark A. ficuum phytase. Although the characteristic bi-hump pH optima were retained in the cloned phytase, the optimal pH shifted downward from 5.5 to 5.0. Also, the recombinant phytase was inhibited by the pseudo-substrate myo-inositol hexasulfate and also by antibody raised against a 20-mer peptide belonging to fungal phytase. The expressed phytase in alfalfa could also be modified by phenylglyoxal. Taken together, the results indicate that fungal phytase when cloned and expressed in alfalfa leaves produces stable and catalytically active phytase while retaining all the properties of the benchmark phytase. This affirms our view that "molecular biofarming" could be an alternative means of producing stable hydrolytic enzymes such as phytase.